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Abstract of JP2004056098 
PROBLEM TO BE SOLVED: To provide a light 
emitting device and a method of manufacturing 
the same in which a clear and colorless 
conductor can be formed allowing the 
transmission of light from a visible region to an 
ultraviolet region, the conductor is used as a 
substrate to form a vertical structure, and uses 
the substrate side as a surface for emitting light. 
SOLUTION: In a high temperature furnace in a 
controlled atmosphere, a substrate is fabricated 
by a slit die 8 and a crucible 6 according to EFG 
method for growing a single crystal shaped like 
the upper surface of the slit die 8 in cross section. 
The slit 8 has a slit 8a, in which molten raw 
material 9 ascends to the upper surface due to a 
capillary phenomenon. The crucible 6 stores the 
slit die 8 and the molten raw material 9. A thin 
film made of one or both of a lll-V group material 
and a ll-VI group material is formed on the 
substrate according to MOCVD method. 
COPYRIGHT: (C)2004,JPO 



o esse 



9 > c^sk*-- 



A 



MfC 



6 ^J^t-^i 



i 



Data supplied from the esp@cenef database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2004056098&F=0 



9/11/2008 



JP 2004 56098 A 2004. 2. 1? 



U9)B*s*3if(JP) (ig » m ft I* «|(A) (U)W8rit}H&H»# 



43BB2004-56098 
(P2004-56096A) 
(43)£MB ¥«16*2H19H (2004.2. 19) 



(51) Int. CI. 7 


F 1 




f-V3-H 


H01 L 33/00 


HO 1 L 


33/00 


C 5F041 




HO 1 L 


33/00 


D 






5fcgSm Bfl:£JScD« 20 O L (± 16 M) 


(-el; oiiSBtff** 


1§iS2Q03-137912 (P2003-137912) 


(71) iBIBA 


000153236 


Zoo\ ill IBB PI 


¥#£15^5^153 (2003.5.15) 






/Q]\ (Wl fife jjfc -4- JB Mfc ■& 


1§JH2002-1 60630 (P2002- 160630) 




smwHusBft iu 2 t a 6 *s ^ 


(32)S5fcB 


¥JK14^5/3310 (2002.5.31) 


(74) WIA 


100071526 




r~i -jfr- IS / i n\ 

H 3*111 (JP) 










(72) 


-/» n 








mmi\\mmmmAffiB.wnttm it@34 








#1 2^ 






(72) im* 


St* fBSt 








^FHimflS«TPSlll6TB 138l5f 






(72) MB* 










aUKSMSJ5IS:|qJUj2TB6«8^ «5$<£ 



















(54) mw<D%m ^m^-is^-a^comm.ism 



(57) »»] 

?EFG»IC*«;. !S«t»*t7. CQ**&±ICMO 
CVDfcCfc'M I I -VH9*. I I-VIS1 foZ 

CSRE] SI 2 




8a 



(2) JP 2004 56078 A 2004. 2. 1? 

C » IT a 5K O m H ] 
C SI 5K Jl 1 ] 

tf'J^/ABUbWQSa*. s0ieS^5±iCff?5)?rii^.P n«^i>:tSt>C 
f§ 3t US ^ . 

[ a * « 2 ] 

(A I x I n y Gol ( , . x . y ) ) z o 3 ( U . 0 ^ x ^ 1 . O^y 
£ 1 . o ^ x + y =± 1 ) 7&fr?ftZ#i»^z*Bt<b»7&3cvt!ftm*r3a*JiiiE 

m Q 5g * * =5- . 
[ a * JS 3 ] 

Su IE P n J*£8Pt* . -3»«i!0ai§e£«* . SO IE & tt ± c ? ti *, tt IE - « « 8 V S « 10 

9ftoHS(!>GaN*fl;ft»¥f#5II^i:j;o7»«rti7cvt»anZi*Ji 
1 IE « <?> % % « 3- . 

[ a 5)? Jl 4 3 

SUSP n I* £ SP IS . - » « S <9 ffl SB * « ± C » JK ^ ft M IB - » * S © G a. N * <fc d » ¥ 
$ # 9 flg * . fl £ - V « S 9 G a. N ft <b 6 » ¥ « * 9 H ± c »K ? 41 & 10 £ - « « S % A 
««P*fl)»lI<PGoiN*ftdt3|£f#»lVCJ:->7»«?ft?CV t-*t« vnaf 
Jl 1 IE IK © 5§ % 5S 3- . 
C m 5K Jl 5 3 

»ffi-MS<9GcLN*fl;a»¥*tt»lil*. 551 9i?fJ(?A> C f t y?iHf-t 
**3»lE-*M<?>Ga.N?{Ht «£i 1 9Bft«i) A> F ¥f 20 

ftlb£«5¥$#vt3*« 

flulEffl! Q $ 11© Ga-N fttt £ » ^Iftllft, 8!ilE!82<?>ffi5£<Z>A>F=F-r v?ilil, 

4!E««<Z>5g3tlS^. 
[ a * Jl 6 3 

SI IE 55 1 G)Yfi%<D Ry F =F * y?iHf-t*tIGa.N*ftd»*l#ltt > - I 
G<x , - a.N U . 0 < a_< 1 ) . GolN. Si &Z/ A \ t Gol, _ h N (fe«U, 0 

< A < 1 ) «fc V « K ? 1 " -> <D » * c J; -> 7 fl* SK * tl , 

Go.i_ & N(fe«u. o<c<i.oL<c)c«fco7»arrti.. 

»E»3<?)Wr*<!)A>F1'-r y?lHf-t*tZGa.N#ftft»2|£»#ltt 1 GolN 
. *r <fc A I * G <x , - <t N ( « U . 0 < d < 1 ) ctvaSfcrtlfcl^Qtmcjio? 

[ a 5* Jl 7 3 

G^t£«**rzBtftW#«j$sz*«ft0as«(?>±c, lb£<to¥$#Sfj3Sti*:g?-i±*. 
c a * Jl 8 3 

mi IE iHSl*. $ ^ . fr£^^^ftftd;&,^?hfttS}£tZiS^#t#tZC>:t!ft$!* 

[a&Ji?3 

aiiE^^»¥^^i?fgtt. i i i -vMKit&vicx 1 ) Mixtii-z i) 1 -o j 

a*Jl7lEtt<?>?g3fc*3-. 
[ a 5K Jl 1 0 3 

a*Jl7IE«<?>5g#.*3-. 

[ a * Ji 1 13 

aa ie s a Ht . nsiieti u, 

[ a * Jl 1 2 3 fi n 



(3) JP 2004 56098 A 2004. 2. 1? 

» 

[ SS Jl 1 3 ] 

Su IE 31 « I* . G<x z 0 3 *»a#H*3c>Jt««>;ri»*J«78E*<?)5B**^. 

c a * a 1 4 ] 

IE £ *8 B: . ft HQ t (1 0 1 ) lU7Ga 2 0 3 ^ S » >i « 
»8Btta»¥*#Jf«tt. mile (1 0 1 ) n±C»»»**l*.Ga.N#i5*ZC*t!lt«* 
t3a*JS7lEtl!<<>fg3fc*3-. 

c a * ji 1 5 ] 

VtS9ffi****.l*S!llB^d»*»#|IHQ)-^B:. lift A> Pf t 

[ IS * JS 1 6 3 

Bu IE fl] ?3& I* . C u , A? . En. CA, A I . In, Si, Ge»J:0f8n#iJ*ZR 
#«»»imiJlll?*i?cvt»tnJt**1 5 IE 
[ a * JS 1 7 ] 

BO IE <b6»¥«*9Ki*. nllSetSnitKJi, »j;&PS«lfttSt11 

c a * a i 8 3 
[ a * js 1 ?] 

* C «* «J . BO IE X 'J y h^<P±lffl*ra-«tt©»rlfflt*rZlitt&t»8?*ZEFGfc 

c «fc «; . Ga-ti5)?«'vriK^%«fe , ;si$isa^(i)ii«tBsJE'u, 

Uli!JSa<!)±Cftdtti|ii#?IItj»RrttZc^tlt«VtI5B3t**?)«aj5ft. 
[ a 5K JS 2 0 3 

BO IE G a- z 0 3 ^a«SSVBulBGa. 2 0 3 ^W^tSM^ttT^^^ttaHtttin^UT, 
BO IE G a. 2 O s *«tta*5r«fc2#»8eGa. 2 0 5 ^ttiHtSai , C©»«tl/fe)BffiGa. 2 
Os*»*tffl8EGa. z 0 3 ^liS^tCJiSaftrttlFZilCi 1 ;, G ol t i Sf * 

ffllE*«<Z)±IC{bd%¥*ff»)lt5)c^^tt3C-i:t!ffM^tZfe*?!?^c?)Sit^)g„ 
[*IH0Kffl«8l«l3 
[ 0 0 0 1 3 

[f&EOHtZ&flS^IM 

* 5! HB I* , + ua*!*** y7-?£tS?g*$3-ftJ: 
C 0 0 0 2 3 

c « * o> & m 3 

[ 0 0 0 3 ] 

sictt. ae*e<?>«iHtt-t*L. JS)427nnn*-?(?)Rr^3ttjsii-r3^(y). $ « «j # 

•5 e ft T 338 *tt J C * -? * I . 
[ 0 0 0 4 3 

cos iCtffluAse***!*. s i C0»ttfi-5xA±cs i csiticn-ya 



(4) JP 2004 56098 A 2004. 2. 1 ? 

[ 0 0 0 5 ] 
CWfFAitt 1 3 

^^2002-25569 2 ^ & *S ( » * 0 0 0 8 ) 
[ 0 0 0 6 3 

[f&flB#g?5*U<fc - ?**-ZHIl3 

^ j* u t tzi <; ai 7 s 17 ti, i* £ i; r . f**^nT94tft#gu vii?si«fj) J. 10 

[ 0 0 0 7 3 

* » I) * II 7 MHtf *> 3 . * . SiCtt, IftUTllUJD. SiCtig&tZftt*, 

se*»»©-aptf«iR?tiz vii7ii#tk2. 

[ 0 0 0 8 3 
[ 0 0 0 9 3 

cast in** i S3 

* * bb 1* , I6i»t«aru«i, xry>^«<b»0*a^, ffiie*tt±c»]5Krti*. 

[00103 

* 58 I* . ±SEatttttSft3^iD, GoLt£jBK#*r3BHt3l9<z>ai«0±c. ft £ ?8 ¥ 

[ 0 0 1 1 3 30 

« a ft « c ±nc*-?±8=r***!;y i-tstzxuv n^n, a z y v 

4 ft £ & KM & m t J )\, V X Y \Z £ ') . Z'Jy h-r'f<9±H^[5l-ff?tt(i)Brfflt* 

tZi«SItl5rt2EFG(EcL?e-Defined film Fed Grow 
tic) C * «; , GxtiK»^rjift»q>»«t»ai. «IIE*«0±Cftd»*» 

[00123 

tt . ±SBa«Jtaflfr?^tf). G ol 2 0 3 ^ISSS3iJ;^Ga 2 0 3 ?r* S3 £ t $ ffi 
0 . fi!eGa_ 2 0 3 ^S^^^mileGa. 2 0 3 #ttat«ttrtt7-'*<?>SHitt;(DlBH,. 15 

ieGa. 2 o 3 %mm^3fi &&mmGa. z 0 3 & & t & & u , ms^i, ^mtica. z o 3 * 40 

I, t ft IE G a 2 0 3 *1«4 V t C8ft ft ? tt 2 F Z»C J: 'J . Go-tiBE^*?-* 

[001 33 

[ * W <t> X ft © P & 3 

[ 0 014 3 50 



(5) JP 2004 56098 A 2004. 2. 1? 

» 

X m . nS»*ttt*tZ/5-Ga. 2 0 s *«©JfcfctJtt3!l£Ufctt». BicStJ:> 

c. ia?o. iQ-cmii<5i»i|ini7iij. * a. i*i^H7ffliuaii 

C 0 0 1 5 ] 

SI 1! <9 th . nitlv f >7CJ:^7lffl? ttJA5Dftti|(3f . 

[0016] 

t770ts«ni»§, H£«a^)Xf s^s^w, i i i - vwmnt&wzw 

C 0 0 1 7 ] 

3 3 C . 4 H . 6 H . 1 5 R5y?)f{ «)IStfS4l , 3*TK?>£«ttt3 

< . S^n-^?£^»e, S&£ElCI**§<9g£3#&<i>7xY7-##ftr2. ^ <9 

. SSH*UT> ^Jl S 3 3 <j)?, ^Ct>tSiHlPl±(*ffi(y)TSlS^S 

3 . 8 iC)!GciN<?)«^^i&U, 3 8ft ± I* 3 . 4XHftft7ll?». Bu IE <?> 

[0018] 

fill7tt, 8 iC<5»6. ^^W6H-8 i CQ»fi, 3. 03eV?JiN?, 842 
. D 5 5 0 ~ 3 8 0 nm7J)J:ni^.«^, 8 i Cffflffi?^ Jitieia. <j> 

&2/3?j)niftrzt#au. ^nc^i?, s - go. 2 o 3 <?> j§£ . » 2 e o n 

toZ^MMt 2 Qt. I 1 I-V&K4bd»¥«<*®g%ttff®£K££H. m C . # * 

««-?<?> *u E # °r *g c « s . 

[0019] 

**«Cffll>mi3*«l*. S - Got 2 o 3 n$uj#, C u > A * . Z n , CA. 

Fff ^I^iU'-tSJlPtjfett^U. ffl^ff, ( A I * ln y Ga. ( , 

) ) 2 O 3 ( £ ** 0 , O^x^i. 0^y^i« osx + y<i ) T-ffi^^s^^i, 

C 0 0 2 0 ] 

«nua<?>aAc»i»Te. go^n commmmw^ b . 6x1 0 - 6 /k^u^c^i, 

B - Go. 2 O 3 4 . 6X1 O" 6 /^-?^-,-?, ^77^^(4. 5X1 0 " 6 / 

K) Vlil?^'), 6H-S iC (3. 5X1 0 " 8 / K ) C*}U*ffltttit->. ffil 

C 0 0 2 1 ] 

<AJI/91SSI> 

S-Go-2 0 3 5>IX(!)«IB:, ^<5^;^S8S#imtL3 Vll?C G <x A 

sSfiHtMH?ii^nftet«ncfii!7tt, ^cA^^saiyg^. 



(6) JP 2004 56078 A 2004. 2. 1? 

* 

c « u 7 . *%BH-?4fi«r^fi-Ga. 2 o 3 <*> £ « ft . c5u*iHiK-ftt*ttciip&*z 

3. EFG£&Zl)l3:FZ£lCJ;'j. 18 2 O f t -fX<9 A ;i, ? 1 tlH 
ftZO?. *e»****«C*itZBft**0|»|«tGcLAS******H«c*«; 

a ? c v # v s z . 

[ 0 0 2 2 ] 

<EFG*CJ; JGol 2 0 3 $ JS8 I, > 

El 2 I* . EFG»CfflllJ*y3ttjRr. COAyacBtt. E F G & 51 ± ir Xf 5 (E/T^ttr 

) cSAnn<5?ftj. a, y ac 6 a , «i»^j'/^«?»i,7, £ - g a 2 o 3 10 

[ 0 0 2 3 ] 

0 3 t w * 1 A ft . jo & u 7 & «s u . /?-GcL 2 o 3 s£ag9v*3. *y*6«cEi? 
u . & p «; <p Br 1 1 * ? z 5 sa a 1 0 t « 5)? * 3 . 

[ 0 0 2 4 ] 

* # tt c ix . n a 4 8 . 5mm. ft if 1 . 5mm. B,^50mmcD^ y OA S /I, y * 6 

C . BHtary*A«!W75»-fAli7, S?3iinmx«20mmxB?40mm. X'Jy 20 

+ 17 6 0 C. «**fft5X1 0- z J5ffC*t»l7. 2'Jyh8<x«1f«*IBtf 
SI?18ifeg-GcL 2 o 3 «5R?cS-Ga. z 0 3 0««S47t«ttrtt. 1 mm/ 

[ 0 0 2 5 ] 

c z ctt ^ . tt£ftg#?m?<;> s^Etffi(y)T/j\^ s - g ot 2 o 

3 Kifi?»X'Jvl^8a.tIl7«JS?a, «*®J***Kflf/3-GcL 2 0 3 &£ & 9 PJ © 
»-?f*alt-?^ofeGo- 2 0 3 H Hb , B4Hft*EFGiSCJ;H*U^ 

a 

[ 0 0 2 6 ] 

<FZfclC<fc2G<x 2 0 3 H SS ,1, > 

®^a^«sssit^it^-r. 79ik^ttA]ffiii«aHit!iii oor, 02* 

. fi-Ga.« 0 ( ISA (*T riftij V B& t . ) 1 0 7 tfiltt • Dtt 2 - h'BK 

931 OH, B-Ga 2 0 3 f iSSftt ( W. T r^ojsffj ^ffit, ) ! o 9 tfiljf •" 40 

l°]iie*Z**}(e]&8P1 04V. ^ISS*«1 09tJD«l,7»airiJtDJI&an 0 5V. V 

- p m an 1 03. * » d « an 1 04?=fj;^iD^aii o 5 t tu a? * 1 tu as a* 1 06vtt 

U 7«K«j5»7-tl 7 t) 3 . 
[ 0 0 2 7 ] 

y-FB**10 3tt. & ft I, 1 07t*»tlJ/-^f r ?i 33V. •/ - F f 
7 1 3 3CBHKTte*.ZTa»S«K*lM 3 2V. T 8P BS IE «M 3 2tiElsltertt3VVt 
. ±Taiiac*tt7tt3T»«tt8Jl 3 1 V tu*. S . 
[ 0 0 2 8 ] 

*#llfcflJ104tt, *tt&*»1^99±llliaU09a.tfili**Z*»7r y ?l43 

V. fcttf-ry? 1 43C(s)iEtk^?±ai|5]|K»1 42V. ± 3 ® $k 3D 1 4 2 7 JE & Is] 50 



(7) JP 2004 56098 A 2004. 2. 1? 

C 0 0 2 9 ] 

mmm } 05b. £ i, * # 1 o?tssisi»isjifflU7SttriAD!r>7>?i 51 

V . A □ >r > 7 y 7- 1 5 1 ? <R § U . A 0 f > ? y 7- ® ft%t J It* * * &*tt } 0 9 <0 

mut® tt.ro 2 ®nm ] 5 2 * . a ur y =5 > 7- 1 5 i cwm? xi&T z mmm ] 5 
3 * t z . 
c 0 0 3 0 ] 

5 31 1 1 0 2 IC f* , T 8P (a) IS 1 32, V-KTt v?i 33. ± 9 D IE M 1 4 2 . * # 
f r y 7 1 4 3 . 10 9. S-GoLg 0 3 ©SSSi 0 8fiJ;^igSl 07 

: o o 3 1 i 

S-Go-2 O a 18StJS«7tt7CB, ^T<9^)*IUJ;Z. *T, 31 ft £ 1 0 7 * # SS 
A * ft 1 0?tfit3. t5fit, IfiSl 071*. ffl^tf, 0 - G a. j 0 3 liSt 
IHffllCiB-jTia'jaiUfee©?. ase^^S*® I f T<i)a$fett5mm 2 Jil T 0 Br 
ffl fS t £ L . e-Ga. 2 0 3 »tt&<?)fif*<5>Ric«1SUttnSlKt*rz. 2 ft I, £ » 1 
0 91*. Go-2 0 3 <9*&*<?>W^StE^U«UzrAfflC3£*U. 5 0 OMPol?/1^E 
Ml/ . 1 5O0C71 0"»IBJ*ISUT*miZ. 

[ 0 0 3 2 ] 

X C . 3ft £ 1 07©-Mt5/-KfiryiM 88c««U, *tt®$tt£*ttl OH 
± H »1 0?fl.t*flfM7l 4 3 C « ft * Z . ± & ® Ic 1 42<5>±TtitSt!i?gf5U 
7lil1 07<9±«V^ai*»1 O?0T»tS»7t2. £ £ . A □ ^ > 5 > 7- 1 
5 1 O * t « ft A 1 0 79±«V^SSS«fl1 0 9QTl!S^Q)a5ffl:iCj|*tZ«fc7C. ± 

] i z ft £z/t mmm® i 3 2^±Tflritisestz. e^g 1 o 2<55isi 
o 2 <x f* . g*v&*<i>iE^sn* (1 o o x s * » * 1 oo%®«cp^-?^it-rz. ) <D 

[ 0 0 3 3 ] 

»f**»rnjiiu*uMZ'rvyttf>c*z*. $u «p an 1 o e i* . fiu sp 7- □ r ? ic & 
i). ftffttyauTJ^T^^^csisaflrjsMatfiT. jnimai i 0 5ic^5i#ftA?-*i 

Z V . A □ >r > 7 > 7- 1 5 11*. @ ft £1 0 7<5±«»V*iSfl*»l 0?<?>TI»<5>S»fltt 
MOT. ^to&aPtitt^SU. »)»at»SKtI. C <9 V . a ft A 1 0 7 S> * t Is] 
*S 7 it t ft < . 
[ 0 0 3 4 ] 

oil?. $ ft A * ft 1 0 ? * 3i ft A 1 0 7>:» + *C«O^J:TcSa»tiR«55fiICBI 

mt tt * # ast z . ii®<9/s-GoL 2 o 3 s a a <?> » * *m o 8 • tf?ffeuc. 

2 ft A * » 1 0 ?<i>ilEt^jtb, 31 ft A 1 0 7<i>*t!s]&:?-ttT#ftA**}1 0 9 ifr <fc 

caft a i o 7tsucs^^isic3hii5v, igsi ounimiyy>i?y7t 

[ 0 0 3 5 ] 

OUT*, till 07)!?«SI*ttl 0?t20^Pm?lllCS«»l5Ciis7te# 
>5A0ir>7>?i 5 1?Ai8b. » -j . £ftA&tti0 9?5mm/k<i>S<Jd-?±8U|5) 
«»142CJ:';±£ic3loiRZ. A □ T > =5 > 7- 1 5llU<fc<>»£ftAfc#1 0?tJ]i 

r z v . 2ftA*#io9i*. iiL7»8^i 08' j wee. ^ *i # n *j 

rz*#ftA*tti 0 9^(B]#*fe(* i t^ t fcve/jv7-saci)j8-GoL 2 o 3 n ft a 1 0 8 

* * J* t Z . *K<S>**®SittAt**fl?0fctt. 3eJ*U£j3-Gol 2 0 3 $IS£ 1 0 8 t 
[ 0 0 3 6 ] 

» c . e-Gct 2 o 3 isai os#ii»]5)fL*.**off»^»T^r. b -g<k z o 3 
siftAiost*. f> m< o 1 o > 15$l reft aj^s ? it cf* . (100)119 hb^ 

# & < S Z <i> ?♦ . (1 00) HlCTff«fflVSii«il-?t2)IBiUTS®t^«tZ. ol»< 



(8) JP 2004 56098 A 2004. 2. 17 

« 

1 0 0 > £ tit , G«<0 0l>a(fccttflJ9:*?ti*.»ai*. ( 1 0 0 ) 1, (00 1) 

mo> m<i£#ji<sz©-?. -£-70E)<5>;ti]:i:<i£;!*ft<£';. ±&<o *j *wtito<ovma 

2 u . 

[ 0 0 3 7 ] 

*ttft108t»Z;:>:ff-**S. 

(□) C5S-G0.2 0 3 iJSSl 08tt, ol8)< 1 00>M, t tt< 0 1 0 > £ tit , 

JiiiiiioKoo^^ffitaaiMzcvcj; 1 ;, ? ? v * > r . 35 s> ft « jfx 

(A) CS>«£-?S£-Ga_2 0 3 11 & JL 1 08tt, SStJ; < £ flf -* 9= 3 <y> . ¥ § ft # 

s « * u t <?> ?u ffl As At e a n . 

C 0 0 3 8 ] 

< I I - V iSSlt^lSZn SeaS^ff^SO 

g-Go-2 O 3 & £ SS I, <9 (1 0 1) E±CMOCVD (Metdl O t 9 a. r\ i c 
C Ji e m i c a. I V a. P o J- Deposition) ^CJ; 1 ;, 3 5 0 t?Zn8e 
»>5eiPSIlfttjFt»it»i(ti. Znsett, ; v * f ;u s ss * h 2 setfln 

, P5F-A>hH7NtNH 3 flIt?F-?t]. C <?) J» ft . N tt . 7 7 C ? ^ 
U78e)(B«t3. cc-?. I I * * U T . En, CA, H Hill , V ISA 
ln7 ' °> 8. 8 e . Te, PotHiU. I I-VlSsSlk6UHT, 
Z n S e . ZnOitff it ^ft J. 
[ 0 0 3 9 ] 

<i i i - vis* fta»» a > 

I I I-VS«jt^aiSltt, MOCYDftCJj'JBJjfti. I I lS(j«n7tt, B 
. A I , Go.. In. T I till, VfiEjcSVlTtt, N . P. AS. St. BitfflU 
J . I I I-V2£&ft£^*UT. fl^is;, GolN. GoiA S f «ff ^ mi 2 . 
IB 4 tt . g-Ga- 2 0 3 _^i$SS9i«<5 (1 0 1) III±CGa.N#iJ«ZJiKtfj?*r 

itfev^Q/s^-ae^t/Tv-r. ^ifi, g<xn<?> (ood i», # - g a. 2 o 3 ^m«s 

49 (1 01) llCMtl. i8-G0L 2 O 3 ^liSS^ci)(i01)E±Ctt. 0(1$ 

* ) « * 7 0 . 70. • • • tfBWU7H3. ltOS^70tt, Xtt<5iEP3-?5i?*i7 
U ? . 8-Ga.; 0 3 ^IiSI<5 (1 0 1) HlCifri7 2$83-£&f*. a. = i = 0 . 289 
nm, r =0 1 1 6° -? ft I . GaN<5 (00 1) fflicfti7Z$&3-£&tt. a. G = t G = 
0. 3 1 9 n m . r G = 1 2 o ° -? ft z . i + GoiN<9N (g* ) ffll 3- 8 0 tt , tt&<9 X 
P3 •? ai t ti t 1 1 1 . 

[ 0 0 4 0 ] 

£ - G a. 2 0 3 (1 0 1 ) ffi ± IC G ol N 9 (0 0 1 ) it^I7t7GoiN# 

>5i!ZI8tr^t?J*d, fc3-5£lX<?>$Z7y:f>?"tt. » 1 0X?ft'j, X 
7 y f > 7tt . »3X?»3. «o7, £ - G a 2 O s % 1 & A o> 0 M 3- ft <fc Ifi G a. N Q> 
N^^-<9/i^ie?U^IBS|D]l;-?ft?c)-?. GcLN#^#35iBitt. «-5f lIDIttoC 
J . tijfeil), /3-Ga. 2 O 3 ?S H *S 1, <9 (1 0 1) ilCAy77l^t? 
C * £ < . G0LN»^J^ItIS!L7t, ft^Sdflr^&SM). 
[ 0 0 41] 

* . e-Ga. z O s #S«ac«**&fflSffl0Int8;(|]*-3;?*CJ;';. S-Gol 
2 Oj S1«5S9 (1 0 1 ) BCftit ?«^t»CGo.N<5 (0 0 1 ) l<i)»^SStJ; 

^iii-jit zcv^T-f , G<xN7>i;s3?iiKtt. Ji^-sf i»3tt t^c 

[ 0 0 4 2 ] 

E M t W * . A I 2 0 3 K & A <?> (001) ffl ± C . 0 ( B$ * ) m J- 7 5 , 75. ■ • 

* tfE W b 7 I) Z . EI*OJf3-7 5tt. H®<?)jEP3?/Tv7tlTU2. A I z 0 3 & *3 A <<> 



C9) JP 2004 56078 A 2004. 2. 1? 

(001) near it o. A =fc A =o. 4 7 5 n m. r A =i20'-?^ 

. Go.N<5 (00 1) ncftit^^tftu;, a. c -4 G = 0 . 3 1 9 nm. r G = 1 2 
0 ?J>3. HtNf^tt. «««5IP3?S?li7l)3. Al i 0, (001) 
H±CGa.N<?> (00 1) ® * K * * it ~Z G a. N * J m m * M K t 2 » & > **SfX 

[ 0 0 4 3 ] 

< » K <9 ff* 5J? £ ft > 

? 6tt ' MOCVDStt«t«B?»'j, MOCVD»l«i>tIit*tHIIt* 
t' El7, * > MOCVDftCJ:';tl^J«*t*tat. MOCVDH12 0I*, 1$ 

2 >7 *^f ^^^^ S (E3 *t±r) ^«*.**«8PZ6»«li6rtl*>R»»»2l S 

«etjB$y7ii25v, zmmwvz ? jest* 3 . tmg (Mj^uyyn) j 

7?££fS£ 3 1 . TMA(h^U7U:-)A)if7*i!tI3Z. T M I ( h V X 

. GiNMtMtJUB, TMGMH 3 », A I Gol N Mi t F^t 3 V f tt . 
T M A . TMG^d;^NH3^« I n GaNSI t IS? t n ? B . T M I , TMGSJ; 
Z>N H 3 #E II * tl I . 
[ 0 0 4 4 ] 

mocvdri 2 o cj; iffitijjt z cij;, w x tx . wt<?>j:*c<?*. *r. *« 

271*. »i*»*7ftXlllt±CU7tt!?>2 2C«»7<l. ^fttHMncfil 
*tl 3 . 117, Htl 0 2 0 t?, TMGt54XI 0 " 6 U/ffiin, TMAt 
6X10 € ;u / m i n , ( s i h 4 ) t 2 2 X 1 0" 1 ' u/min? 

80*B**7 ttl 8lF-?Ga,. , A I 0 . , N (n-GdNl) Ut 

3 u m <9I Jf ?flfR t t£*L . 
[ 0 0 4 5 ] 

nc. Iltl 0 8 0 t7. TMGt54XI0- e ?^/min, ^•77D^>^ 
yi.*Y7*yn (C P 2 M» ) t »b T. M»K-7-Ga.N ( P - G a N fi ) 1 4 
tl um<5KS7jSfi7ttfe. 1©±lCSBfl«ffi(Au/Ni) HUlu. *t © * 

m» f -?GaN 1 itpsufe. 191, iSMS i kr^&?mm^ c t»';«it! 

[ 0 0 4 6 ] 

JJffitt. PSHtttstSi, 5>?i)»ii5. Sfeunl^ittt/fvtil, *>zuis 
r* a? t- ti i . «>j * i* . nSJ§*tt-*aiT»«*zi>«*«ctt. a u . a i . co, Ge 

. Ti, 3n, in, Ni, Pt. W . Mo. c r , Cu. p tl^iiift, c tm © 
?t*«< V62!9^i (Witt, Aa-Ge§4) . ctm t z l«ttc»ar 3 t 
Al/Ti. Au/Nt, Au/Co) . *>Il)ttITO**ifiJti3. p 
9««at^r»aftZiift»«Ctt. Au. Al. Be. Ni. Pt. In. Sn. c 
r . Ti. Znl^SSft, Uti^n'>?(H21^t (Witt. Au-Zn 
ft*. Au-Be^S) . :utZ l«fiCM73 t © (Witt. N i / Au) *> Z 
Dtt I T0¥#M7tl 3 . 
[ 0 0 4 7 ] 

Witt. Ga,N»^3n-Ga.Ni^icn-GoiNSJ:'if f 7li?)fillGoLN 
^S3n-GaNitMl, + r Pliofilm - GoLNl<5lcGaN» ^ 



(10) JP 2004 56098 A 2004. 2. 1? 

S«C /3 - Go. z 0 3 SiSSStiii, **';7&g<t>ll£Z8ft<i>nJgfr«fc&f&&C{>P 

(□) n-Ga.NiVP-Ga.NSnBS^tKVCi'J, P N«^<9?g*3S^ t^flf 

(A) $«i:fi-Ga. 2 0 3 *»l&atfiiUTU3fciJ>. f&M,&<>>l8,\.)nWQWi&.S7jit 
t rtttt J c * iff? ? ? . 

( Z > Sficffll)3S-Ga 2 0 3 ***«<?>**»JtTZfc«>. & tt 1H # 

C 0 0 4 8 ] 

0 8 tt . H7lCW*ftfc«3fe«*CAY7*StiSh7 

- G a. 2 0 3 ©Sffil Vn-Ga.Nl 1 olV<!)^C, A I x G ol , _ x NA»7;i ( * 

* 0 0 * X £ 1 ) 1 »»*iHft7HZ. C^y77ltt, IS 0 C V D HI 

V »8?Ufc. Cfl)Ay 7?l<5±C*»Ufe<JKIJft>i:«,7 p n jj^fl|j| t ^ at 

^ e 

[ 0 0 4 9 ] 
[ ft 2fc A ] 

WT, *?§fBci>ftJSflJc -3 II ? iftBHf j . 

<ft2ts#Jl • P S»«ttt jRr*«±^<?)ni!Ga.N»ffllQ»flf55»> 
PlUtttmtiatt, *Tfl)J;7cllfttI. FZiSCi^-GiLj 0 3 SS 

* t 3 . SffHT. flJ*!*. M » 0 (PSH-A>H) * a* S - Go. 2 0 3 
? W - C ii £ L , »*»*:JAtfcAtl500MPx?»IHff*UT*ttCl3?»*-3. 5)? 
iU*t9tXStca>H71 500G-?1 0itBI*liU7M>tSt«J8-Go. J 0 3 ft 
#SS.i>*#**§Z. g-Go.2 0 3 «*S£t*P«iU. I**§*BSl#£J±1~2ftJI<Z>T, 
N 2 ft £Z/0 2 iId^"Xt500m I / m i n ? » l, « # ij . 53Sg*7?/?-GcL2 0 3 

msz&Y e - go. 2 o 3 ft^a.fcttvtsMrttT^gPffitMu. /? -gol 2 o 3 
8SS| ^-Gix 2 o 3 %z * vmi&wwm^-zmmT z . mm^^e-Go. 

2 0 3 SlJSS«fitg-Gi 2 0 3 «tta**fcciffl*S«JK20rPiYi?iRW35iiociBI 
»o5mm/K9P!?«)li?)i);i7ttn, /s-GoL2 0 3 aiSSS±icg 
Hi "? . MHSt'ftfttiDjS-GcLj 0 s «««i#4f»tJ. CQ/S-Ga.2 0 3 ft H 
«4CJ:V***ft«U. C^IttSfflStcfiHTlS^ai ( fll X W 9 5 0 G 
) ?f5fS9l^7:-^tn, ft*XBffX'> U . Pg*«tttwr*«tf#mi3. 
[ 0 0 5 0 ] 

!Slt«J:CnI»ltttStJiIt»Srr3. SSStl*. MOCVDSSc^^gfiEKSi: 
<t ' JM ^' PS«4tStl«tMOCVDRICC»FtJ. Sttt»jK 

t 1 1 5 0 C C « if L . H 2 t 2 0 I / » . NH 3 tl 0 I / * , TMGt 1 . 7X1 0 
t A, / # . * <fc H 2 "? 0 . 88PPmt?#«UJ£?/5/7> (S iH, ) t 2 0 
0ml/fr<?>»a-?30*H1*l8U.HJ*»2. Urn. *t ')71Sl. 5X1 0 1 8 
/cm 3 <9nS?ittt3itGoLN»HlirziitBf)ftj . 
[ 0 0 5 1 ] 

< ft » ffl 2 • Pn»et*^fe«**^-©«a^a> 

S8S#^JGa 2 0 3 SS41 V, Goi 2 0 3 t«4 1 <5±C»SSTliJfcA I x Go. 
, - xN»>J*?Ay77* (fe^LO^X^D 42V. A I x Ga, - x N A y 7 7 



(11) JP 2004 56098 A 2004. 2. 1 ? 

*42<D±CPW*tifcG<xN&>i*Zn-G0LNJ!43*. n - GolNI 4 3 
S?*ft*.Ga.N»msZ P"Ga.NS44i, P - GaN i 4 4 (5 ±C«)iE ? ft tlil 
1£4 5 V . a«l«S4 5 0- »C)BarftJtAu¥»m!3 3t>f , 0 71tt4 7 V G 

<>71tt4 7tM7*>7'< > 74 8 CJ:'J 'J - K 4 ? t » « i) . 4«^-^5 
1tftU7 7",l>J-g*S5 0lCf§fK?-ft3. 
C 0 0 5 2 3 

C<9£ft*3-40B:. n-GaNS4 3^P-GaNi44^K^t^fePnR^ffi? 
W ffl r IflS . G a. 2 0 3 S *8 4 1 QTH<?>^iciP]?f|*3t6 11*. ^, «r , 

[ 0 0 5 3 ] 

< X * « 3 • 7'Jy7-;fv7-i!?g#;*3-> 

3 Sai#^?Ga z 0 3 SS4 IV. Gcx. 2 0 3 S«4l<i)TSHc?>Al x G0L 1 x 
N^SJAv77l(^LO<X^1) 42V. A I x G CL , . x NAv7;l42 
fT$<9Go.N#ii5Zn-GaNS43 V . n-GaNi4 3 S> T 8U <i> - 6U IC F* J* ? ft 
AGo.N»«J«7 P-GaNS44Sj;^nili46 V, P - GoiNi 4 4 <9 T i<9 P 1 
«52*»«J«Z. P m*E5 2 i*J;<>n^*S4 6 » , ft Y ft ¥ ffl * - * 6 3 . 6 4 t ft 
UTU-K"7U-Za65. 6 6 IC^ftTtl^^r ft Z . 

C<9fg**3-40t3:. n-Go.N!4 3 VP-GdNS4 4V#g&?}ifePng^i!? 
** t J #. 8 ft U ;fe * t* . G<x 2 O 3 8*&4lti3}aUTflit5fft6 0*0T±75lcaifct 
if 3 . 

[ 0 0 5 4 ] 

Ell 11*. **Hi<!>*Jlfl4lC*Z*3fc**tJ8<r. C<9fg:>fc*3-40&. £ -Gol 2 0 
3 »tta*mttZGa. 2 0 3 g *5 4 1 V. Gol 2 0 3 H 45 4 1 ©±C»fl?rftfcAI y G 
a., -,N#i5SJA»77l (^^U0<X^1) 42V. A v 7 7 14 2 ©ICiflf 
7" ft * A I z G a. , - z N» 15 51 n - A I z Ga, - z N 7 7 y h' S (jt«bO<Z< 
1) 55V. n - A I z G a. , - E NJ? » FI5 59lC»*Ufc I n« Got, m 
NM«J In m G(X, . m Nf*I (t«U0^m<1 ) 56 V, In m G0L, m N 
**«58©±C»arft*AlpGo. 1 - pN^SH-AIpGol, P N?7y 
FK*«U0iP<1, P > 2) 5 7 V . P-AlpG0L,. P N77yKi57<9l 
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